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In electronics, the field-effect transistor (FET) is a crucial corner stone and successful 
integration of this semiconductor device into circuit applications requires stable and ideal 
electrical characteristics over a wide range of temperatures and environments. Solution 
processing, using printing or coating techniques, has been explored to manufacture organic 
field-effect transistors (OFET) on flexible carriers; enabling radically novel electronics 
applications. Ideal electrical characteristics, in organic materials, are typically only found in 
single crystals. Tiresome growth and manipulation of these hamper practical production of 
flexible OFETs circuits. To date, neither devices nor any circuits, based on solution-processed 
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OFETs, has exhibited an ideal set of characteristics similar or better than today’s FET 
technology based on amorphous silicon (a-Si FETs). Here, we report bar-assisted meniscus 
shearing of dibenzo-tetrathiafulvalene to coat-process self-organized crystalline organic 
semiconducting domains with high reproducibility. Including these coatings as the channel in 
OFETs, we observe electric field- and temperature-independent charge carrier mobility and 
no bias stress effects. Further, we measure record-high gain in OFET inverters and 
exceptional operational stability in both air and water.  
 
 
1. Introduction  
Organic electronics have undergone significant progress over the past 20 years and 
prototypes for a variety of applications have begun to emerge including sensors, memory 
elements, and disposable electronics. The best performing electronic devices to date are those 
comprising single crystals of organic semiconductors.[1,2] However, due to their poor 
mechanical properties, single crystals are neither suitable for large-area applications nor 
compatible with fast high-throughput industrial-scale fabrication. Therefore, to make organic 
electronics competitive with the inorganic counterparts and to promote a competitive market 
entry, the fabrication process should rely on very simple and inexpensive approaches, in 
which the deposition of the organic semiconductors should ideally be performed from 
solution in ambient conditions.[3,4] During the last years, significant progresses have been 
made toward the development of viable printed electronics based on solution-processed 
organic field-effect transistors (OFETs).[5–7] The general guidelines for the requirements of 
OFETs are: low processing temperature (<120ºC),[8] high on/off ratio (>106),[9] high 
reproducibility,[10] high uniformity[11] and high stability (temperature,[12] bias stress[13] and 
lifetime[14]). However, all these requirements do not typically coexist in printed OFETs, thus 
hampering their further exploitation and success in large-area electronics applications. 
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Because of the weak van der Waals interaction, between small organic molecules, the 
morphology and molecular packing of solution-processed OFET films are crucial to their 
electrical performance.[15] Yet, obtaining defect-free semiconducting films directly through 
solution-coating remains challenging, due to the out-of-equilibrium deposition conditions (i.e. 
fast solvent evaporation, fluid flow instabilities, etc.).[16] Hence, the task to combine the 
perfect materials and to obtain an optimized OFET with ideal electrical characteristics is 
certainly a demanding task. Although, today’s printed OFET displays a charge carrier 
mobility comparable to that of benchmark thin-film amorphous silicon devices (µ∼0.5–1.0 
cm2 V−1 s−1), the solution processed OFETs suffer from low reproducibility of the high charge 
carrier mobility, strongly activated charge transport, and high degradation rate (i.e. bias stress 
effects).[17] These shortcomings, combined with the limiting air-instability typically observed 
for organic semiconductors, make still unclear whether solution deposition will offer 
sufficient technological and commercial advantages over the existing inorganic technologies.  
We report the formation of solution-processable, highly crystalline thin films by a 
simple bar-assisted meniscus shearing method (BAMS) in ambient conditions using a blend 
solution of dibenzo-tetrathiafulvalene (DB-TTF) and polystyrene (PS). This process results, in 
one step, to the passivation of the dielectric surface and simultaneously the formation of a 
continuous self-encapsulated polycrystalline organic semiconductor thin film. The devices 
exhibit electrical characteristics matching those typically reported for devices comprising 
single crystals of the same material as well as those for a-Si FETs and they show, additionally, 
excellent operational stability in air and water and record-high gain in inverters. A 
temperature and field-independent device mobility with remarkably low trap density of states 
is observed, suggesting high crystalline quality of our solution-processed semiconducting 
films.  
 
2. Results and Discussion  
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DB-TTF (Figure 1) is readily available and was selected as the active semiconductor 
because it is soluble in common organic solvents, thus avoiding the necessity of using 
precursors or other solubilizing routes. Furthermore, it has been shown to be a promising 
organic semiconductor due to its electronic and supramolecular structure. Hole mobility in the 
range 0.1-1 cm2/Vs has been reported for solution-processed single crystals of DB-TTF,[18,19] 
whereas devices comprising vacuum-deposited DB-TTF thin films show field-effect mobility 
that ranges from 10-2 to 10-1 cm2/Vs (Figure S1).[20–23] However, typically the devices are 
reported to exhibit large threshold voltages (VTH > 20 V) and are very unstable in 
environmental conditions  
We proceed to prepare films based on blends of DB-TTF with polystyrene with Mw = 
3000 g/mol (PS). Solutions with different DB-TTF/PS ratios (i.e., 1:1, 2:3, 1:2 and 1:3) in 2 
weight-% in chlorobenzene were tested. After this optimization process, the best results were 
found using the blends of DB-TTF/PS 1:2. A bar coater was employed to cast the films, in 
which a smooth cylindrical bar was positioned approx. 300 µm above cleaned Si/SiO2 
substrates with pre-fabricated gold electrodes that was heated to 105 ºC. 50 µL of the blend 
solution was deposited between the bar and the substrate forming a confined meniscus. 
Immediately, the solution was sheared at a speed of approx. 1 cm/s. As the bar moves, the 
meniscus is displaced and by convective self-assembly (i.e., evaporation-induced self-
assembly)[24–26] a thin film is formed. In Fig. 1a this process is schematically illustrated. 
Notably, the complete experimental procedure was carried out under ambient conditions. 
After solution casting, the substrates were left under vacuum at 60ºC for 2 hours in order to 
remove solvent traces. It should be noted that the BAMS coating of pure DB-TTF gives rise 
to the formation of non-homogenous films formed by long crystals not connected between 
them. Further, the use of the spin coating technique to form films using these blends solutions 
5 
 
does not give rise to working devices due to the fact that in these conditions DB-TTF does not 
crystallize. 
The films were characterized by polarized optical microscopy. They reveal high and 
long-range uniformity with large crystalline domains with grain sizes of about 180 x 180 µm 
(Fig. 1a, S2). Using Atomic Force Microscopy (AFM) we estimated that the surface 
roughness of the film (rms) was only 3.8 nm (Fig. S3). This value is considerably lower as 
compared to the vacuum sublimed film of DB-TTF (rms approx. 13.9 nm, Fig. S4) and of one 
order of magnitude lower than some of the values previously reported for films of other small 
molecule-polymer blends, where a relatively larger roughness was attributed to the 
segregation and crystallization of the molecules at the film/air interface.[27–29] In our case, the 
smoothness of the film is indicative that the DB-TTF crystals are embedded in the polymeric 
matrix. The total thickness of the DB-TTF/PS film was estimated by AFM to be around 29±4 
nm (Fig. S5). A high water contact angle is measured along the DB-TTF/PS film surfaces, a 
value that basically is equivalent to the one found for neat PS films. This suggests that the 
highly hydrophobic PS layer is capping the DB-TTF crystals in the self-organized blend 
system (Fig. S6). X-ray diffraction experiments were also performed on both the evaporated 
thin films and on the solution-processed blend films. DB-TTF is known to exhibit a complex 
polymorphism scenario, where four polymorphs have already been identified.[30–32] Previous 
works reported single crystal OFETs based on the most favorable thermodynamically α-phase, 
while on thin films the kinetically more favorable γ−phase is usually found. Accordingly, here 
also in both the evaporated and solution casted films, it was observed that the crystals formed 
belong to such γ−phase (Fig.1b).  In the present context, information of a possible vertical 
phase separation is of great interest, since this would influence the formation of the 
semiconducting layer and then affect the contact resistance. This was investigated by 
analyzing the distribution of DB-TTF at different film depths using time-of-flight secondary 
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ion mass spectrometry (ToF-SIMS). Figure 1c shows the analysis of the S, C and SiO2 
contents gathered by a depth profile starting from the sample surface and finally reaching the 
SiO2/organic blend interface. From this measurement, we find that within the first few nm 
depth there is a significant diminishment in S but not in C, which points towards a decrease of 
DB-TTF from the top of the surface to the semiconductor/dielectric interface. X-ray 
photoelectron spectroscopy measurements have been performed to identify the chemical 
composition at the surface, more especially the ratio between the concentration of sulfur to 
carbon atoms. As shown in Fig.S7, the C1s and S2p core level lines, both measured at normal 
and grazing angle, are approximately of the same intensity, which suggests that the DB-
TTF/PS film is rather homogeneous within the surface area to a depth of a few nanometers. 
The analysis of the elemental composition gives a C vs. S ratio that equals 7.5, which is more 
than twice the value obtained from the chemical formula of DB-TTF (3.5). PS is therefore 
present and do not exhibit any significant vertical segregation in the near-surface region. The 
ToF-SIMs and XPS data together with the results from the crossed polarizer/analyzer suggest 
that the top-surface of DB-TTF/PS film is composed of the segregated crystalline domains of 
DB-TTF, but they are embedded in a PS matrix. 
The field-effect characteristics of the coated films are measured in air. Remarkably, 
these OFETs are stable in air, in stark contrast to transistors including evaporated DB-TTF. In 
Figure S1 it is shown that in one of the evaporated thin films prepared with VTH close to zero, 
a significant VTH shift is observed even when operated in a glove box (in darkness with [O2] 
and [H2O] below 2 and 3 ppm, respectively). Moreover, when a DB-TTF OFET is taken out 
of the glove box, its performance is lost within a few seconds resulting, as is indicated by a 
strong increase of the off current, from dioxygen doping. Those first observations suggest that 
polystyrene has an active role in the observed stability of the DB-TFF/PS based transistors. 
Besides being extremely hydrophobic, polystyrene is also known to function as an efficient 
barrier to dioxygen and water with a permeability coefficient of 11 ml cm-2 s-1 cm mmHg-1 (at 
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30 ºC) for O2 and 12000 ml cm-2 s-1 cm mmHg-1 (at 25ºC and 90 % RH) for H2O.[33] 
Bottom-gate, bottom-contact devices using DB-TTF/PS as the active material give I-V 
characteristics that resembles an almost ideal fit to the gate voltage (or carrier density)-
independent model (Figure 2).[34] Note that practically 100% of the prepared devices were 
fully functional, demonstrating a high reliability of the fabrication process that gives rise to 
very uniform films (Figure S8). In the transfer curve (Fig. 2a), the device turns on at a gate 
voltage VG = 0 V and the channel current is enhanced by 6-7 orders of magnitude when the 
device is fully ON. No hysteresis is observed between the forward and reverse sweeps 
showing the absence of mobile species, which indicates a pristine semiconductor/dielectric 
interface. The transfer curves at high VG exhibit excellent linear behavior, implying a gate-
voltage independent mobility and thus an efficient charge injection from the gold contact and 
negligible carrier trapping. The independency of mobility with the gate voltage is clearly 
elucidated in Fig. 2b and Fig. S9. A charge density-independent mobility has been observed 
mainly in devices based on single crystals.[35][36,37] This important characteristic of single-
crystal OFETs contrasts sharply with the typical strong VG-dependent mobility that is 
typically observed in OFETs. In the latter case, the density of localized states within the gap is 
so high that the Fermi level remains in the gap even at high VG values. In the output curve 
(Fig. S10), the drain current saturates at large drain voltages (VD), and the current-voltage 
relationship shows a linear behavior at low bias voltages. This corroborates the formation of 
ohmic contacts. Due to the ideal I-V characteristics, the mobility can be unambiguously 
estimated by taking first and second derivatives of the drain current for the linear and 
saturation regimes, respectively, giving average room-temperature mobility of approx. 0.2 
cm2 V–1 s–1. (Fig. S11). The device performances are found to be independent of both channel 
length (Fig. S12) and orientation with respect to the casting direction (Supp. Info.), 
demonstrating that the charge transport in these films is fully isotropic. We also investigated 
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the bias stress of DB-TTF/PS FETs when a fixed VG bias is applied to the devices during 
extended periods of time. It is known that a prolonged application of VG affects the current-
voltage characteristics of OFETs and is manifested mainly by a VTH shift, which stems from 
the entrapment of mobile charge carriers in localised electronic states. Fig. 2c shows the bias 
stress characteristics evaluated by applying a constant VG = -20 V and a VD = -2 V, at the 
same time measuring the transfer characteristics over a time period of approx. 12 hours. No 
appreciable shift in the VTH is measured over this time. Taken all together, these results reveal 
the achievement of high performance DB-TTF/PS-based OFETs, and thus the availability of 
another organic semiconductor test bed for systematic charge transport studies. With such 
transistors, we achieved an environmentally stable depleted load inverters with gain larger 
than 300 at relatively low supply voltages (VDD = -30V), being among the highest values ever 
reported for p-MOS inverters used in complex circuitry.[38]  
The nature of the charge transport was investigated by measuring the current-voltage 
characteristics at different temperatures. Interestingly, a temperature independent mobility is 
observed over a wide range of temperatures spanning from room T down to 78 K (Figure 3a). 
It should be highlighted that such temperature-independent mobility dependency was 
reproducibly observed in different films. To connect the excellent DB-TTF/PS device 
performance with the intrinsic properties of the semiconducting material, we analyzed the trap 
density of states (trap DOS) of DB-TTF/PS-based OFETs. We applied the analytical method 
described in Ref. [39] to the linear-regime-transfer characteristics of our OFETs. The charge 
per unit area induced in the OFET by the VG bias is given by Q = CVG, where C is the gate 
capacitance per area unit. The density of gap states N(E) is given by N(E) = 
(C/qa)[1/(dE/dVG)], where q is the electronic charge, a is the effective accumulation layer 
thickness and E is the energy measured from the valence band edge. E is approximated with 
the activation energy Ea (VG), which is defined by σ (VG) = A exp(–Ea/kT), where σ is the 
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field-effect conductivity and A is a constant. The activation energy is then determined from 
the measured data with a linear regression of ln σ vs 1/T for each gate voltage according to ln 
σ = ln A − Ea/kT. An effective accumulation layer thickness of a = 7.5 nm is generally 
assumed. For our DB-TTF/PS-based FETs, we found almost constant field-effect conductivity 
between 78 K and 200 K and just a weak exponential activation above 200 K. Thus, similarly 
to what has been reported for DB-TTF single crystals,[19] this yields two datasets 
corresponding to a low temperature (T < 200 K) and high temperature (T > 200 K) regime. 
Note that an ideal output characteristic showing no significant injection problems is observed 
even at low temperature (T = 78 K, Figure S13). Figure 3b gives N(E) obtained from the 
smooth fit to the activation energy Ea (VG) with a trapping depth of 7.5 nm. For the dataset at 
low temperature, the DOS close to the valence-band edge can be approximated by an 
exponential function falling rapidly by 2-3 orders of magnitude within 20 meV, while for the 
dataset at T > 200 K, the trap DOS decreases slowly to ~1018 eV−1 cm−3 at 0.3 eV. For 
comparison, representative density of gap states of DB-TTF single crystals[19] is plotted 
together with the trap DOS of DB-TTF/PS thin films (Figure 3b). The latter shows a 
remarkably low trap DOS, which resembles that reported by Schmidt et al.[19] for DB-TTF 
single crystals. Furthermore, although the method by Lang et al. leads to an underestimation 
of the slope of the trap DOS close to the valence-band edge, DB-TTF/PS thin films show a 
relatively lower trap DOS than pentacene thin films[40] and are well within the range of 
benchmark single crystals of other organic semiconductors.[41] This is remarkable because the 
trap densities in single crystal OFETs can be much lower than the trap densities in the best 
thin films transistors.[41] Thus, this quantitative analysis relates the impressive device 
performance directly to the low trap DOS, which reveals the potential of DB-TTF as a high 
performance organic semiconductor.  
The transport in organic semiconductors with high-crystallinity is typically described 
by the multiple trapping and release model (MTR)[42,43] that postulates that charge carriers 
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flow in a delocalized band and are hindered by repeated trapping and thermal release events. 
As such, the mobility exhibits thermally activated behavior. Experiments in high-mobility 
single crystal OFETs, have exhibited features of band-like transport (i.e., carrier mobility 
increasing with lowering temperature) attributed mainly to the low concentration of traps at 
the organic semiconductor interface due to the employment of air-gap or low permittivity 
organic dielectrics and the high molecular order and absence of grain boundaries within the 
single crystals.[40,44–47] Temperature independent mobility was reported for vacuum evaporated 
pentacene films on octadecyltrichlorosilane-treated SiO2 dielectric,[48] while an apparent 
band-like transport has been observed for solution-processable pentacene derivatives and was 
attributed to localized transport limited by thermal lattice fluctuations rather than extended-
state conduction.[49] However, the temperature independent-mobility profile observed in the 
present solution processed thin films completely prepared under environmental conditions has 
never been observed before. It should also be highlighted that such characteristics have been 
achieved with a non-air-stable organic semiconductor which additionally has not been 
purified by sublimation. 
The shelf stability of the devices was also explored by measuring the devices for 
several weeks while storing them under ambient conditions. In Figure 4a, the evolution of the 
mobility and threshold voltage of a set of 10 devices measured 48 days after fabrication is 
plotted. All parameters can be considered to be very much constant along this time, revealing 
an excellent environmental stability of this material system. Hence, the reported fabrication 
technique has resulted in the self-encapsulation of DB-TTF in an inert polymer, permitting 
that a promising but highly unstable organic semiconductor can now be successfully operated 
in air.  
Interestingly, our prepared blends reveal an excellent stability after being immersed in 
water, which is a highly uncommon capability of organic semiconductors since they typically 
degrade rapidly under humid conditions.[50–52] A series of devices were dipped in mq-water 
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for different time periods. After each immersion the device was blown with N2 to remove any 
water droplets, and subsequently, they were electrically characterized. Fig. 4b shows the 
semilog-transfer plots of one device measured after different water-immersion times up to 12 
hours. The plots of the µ and VTH, as function of immersion time, is given in figure 4b (inset) 
and undoubtedly demonstrate the stability of the prepared devices, a feature which is very 
promising for the development of e.g. (bio)sensors.  
With the unique combination of device parameters and properties, i.e. temperature and 
field independent mobility, air and water stability, no bias stress, uniformity of the coated 
films and reproducibility of the OFET performance, our tetrathiafulvalene-based OFETs offer 
sufficient technological and commercial advantages over existing a-Si FETs. Indeed, we 
routinely obtained saturated mobilities for our DB-TTF/PS-based FETs (~0.2 cm2/Vs) that are 
comparable to those of a-Si transistors.[53] However, unlike a-Si our devices do not suffer 
from bias stress due to the very low trap DOS. In this respect, hydrogenated a-Si transistors 
are typically affected in fact by critical instability issues that limit their continuous 
operation.[54–56] Such instabilities are due to a high density of deep traps, as suggested by the 
thermally activated transport that is typically observed for a-Si over a large range of T (from 
77 K to 300 K same range as in the present study).[57,58] This contrasts strongly with the 
temperature-independent mobility observed here for DB-TTF/PS-based OFETs (Fig. 4a). A 
direct consequence of such a low trap DOS in DB-TTF/PS is represented by the extraordinary 
high environmental stability of our OFETs.  We believe that the capping of the hydroxyl 
groups with PS and the vertical phase separation that takes place in the blends achieving high 
crystallinity and excluding impurities, are responsible for the utterly low trap-DOS, which 
explains both the VG- and the temperature-independent. 
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3. Conclusions 
In conclusion, we have demonstrated the successful fabrication of high-performing 
OFETs, based on a polymeric blend including an unstable organic semiconductor that were 
manufactured using a solution shearing technique in ambient conditions. Through phase 
separation in the organic blend we find that polystyrene plays multiple roles. It acts as a 
promoting agent for the self-organization of the organic semiconductor during demixing, as 
an encapsulation material for the semiconductor and it also serves as a non-polar dielectric 
medium that ensures a low density of traps in the semiconductor channel. As a result, the 
electrical characteristics of the devices outperform those of a-Si FETs and meet the 
requirements for printing- and coating-manufacturing OFETs for several applications: 1) a 
high reproducibility of high performing devices, 2) air and water stability, and 3) long term 
environmental stability and basically no bias-stress effects. Outstandingly, the DB-TTF/PS-
blends show temperature-independent mobility pointing towards trap-free transport, which 
has never been reported for organic solution-processed thin films OFETs. Unipolar inverters 
exhibiting excellent gain values have been demonstrated as well. The combination of these 
device characteristics together with the low-cost of the materials and easy processing steps 
represents a significant step forward towards applications based on printed OFETs. 
 
4. Experimental Section 
Thermally evaporated thin-films of DB-TTF were prepared with a slow evaporation 
rate of about 0.5 Å/s on Si/SiO2 as substrate and ITO/Au source and drain electrodes. The 
thickness of the evaporated organic film was found to be dfilm = 110 nm extracted in AFM 
analysis. 
Thin films of organic blends were produced using adapting a commercial wire coating 
equipment. DB-TTF and PS3000 were purchased from Sigma-Aldrich and used without 
further purification. Solutions of DB-TTF and PS3000 2% wt in chlorobenzene were prepared 
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by mixing solutions at a volume ratio of 1:2 DB-TTF:PS. The substrates employed for 
solution coating consisted of Si/SiOx (200 nm SiOx) from Si-mat with photolithography 
patterned electrodes of 4 nm of Cr and 40 nm of gold, deposited by thermal evaporation. The 
channel lengths vary from 20 to 200 µm and channel widths lie in the 2 mm to 200 mm range. 
Substrates were cleaned by HPLC acetone and isopropanol and then dried under nitrogen. The 
organic semiconductor was deposited at ambient conditions using an RK control bar coater at 
speed around 1cm/s and keeping the substrates at 105 ºC. After deposition the coated 
substrates were dried in vacuum at 60 ºC for 2 h to remove solvent traces.  
Electrical measurements were performed using a Keithley 2612A and home-made 
MATLAB software connected to the samples with a SUSS probe station, in darkness, at 
ambient conditions.  
Optical microscope pictures were taken using an Olympus BX51 equipped with 
polarizer and analizer. Contact angle measurements were made using a DPA100 from Krüss 
and a 5 µl mili-q water drop. Surface topography was examined by a 5500LS SPM system 
from Agilent Technologies and subsequent data analysis using Gwyddion software. 
Crystalline domains were quantified using ImageJ software. Chemical composition of the 
material was determined by Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS), 
surface sputter etching of the surface was accomplished with Cs+ beam, over a 300µm x 
300µm area using 2 keV and 1keV energy settings raster. A pulsed beam of 25 keV Bi1 ions 
scanned over a 50µm x 50µm region centered within the sputtered area was used. Analysis 
cycle time was 100µs and sputtering cycle was 1 s and 1000 ms flood gun compensation. A 
high current beam of low energy (<20 eV) electrons was employed for charge compensation, 
and Negative ions were analyzed. X-ray diffraction measurements were carried out with a 
diffractometer from Rigaku, equipped with a rotating anode source.  
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X-ray photoelectron spectroscopy measurements were carried out in an ultrahigh 
vacuum (UHV) surface analysis system equipped with a Scienta-200 hemispherical analyzer. 
XPS is measured using monochromatized Al Ka with hv = 1486.6 eV. All measurements were 
calibrated by referencing to Fermi level and Au 4f7/2 peak position of the Ar+ ion sputter-clean 
gold foil. Elemental analysis has been done based on C1s and S2p spectra including 
normalization for the photoionization cross-section and spectrometer transmission function. 
Inverters were fabricated using two substrates with four devices; each substrate was 
solder to copper conducting plates and wired by hand to pins for easy connection.  
Bias stress measurements were carried out inside a nitrogen-filled glove box, using a 
Keithley 2612AB and home-made MATLAB software, on samples entire processed in air. 
Stress pulses at VG = -20 V of 30 s, 300 s, 1200 s, 3600 s, and 3 h up to approx twelve hours 
were applied, while transfer characteristics were recorded at the beginning of the whole 
experiment and at the end of each stress pulse. 
 
Supporting Information. Supporting Information is available from the Wiley Online Library 
or from the author. 
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Figure 1. a) Schematic illustration of the BAMs coating technique where the organic 
semiconductor solution forms first a restricted meniscus between the bar and the substrate 
which is later on dragged along and a thin-film is formed. Optical polarized microscopy 
image with crossed polarizer/analyzer setup exhibiting the formation of large crystalline 
domains. The channel length of the device is 30 µm. b) XRD diffractogram of thermally 
evaporated thin films of DB-TTF in comparison with DB-TTF/PS solution-processed films. 
Inset: molecular structure of DB-TTF and PS. c) ToF-SIMS depth profile of S, C and SiO2 of 
a typical thin film of DB-TTF/PS starting from the surface and reaching the SiO2/organic 
blend interface. 
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Figure 2. a) Transfer curves and b) mobility profiles for linear and saturation regimes as a 
function of gate voltage. c) Measured transfer curves (VD= -40 V) after stressing an OFET 
with a gate bias voltage of -20 V for 12 hours. d) Transfer characteristics of an air-exposed 
depleted load inverter with gain larger than 300 at relatively low supply voltages (VDD =-30V). 
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Figure 3. a) Temperature dependence of the mobility for DB-TTF/PS device. b) Trap density 
of states (trap DOS) of DB-TTF/PS-based FETs plotted against the energy above HOMO 
level. A comparison with the trap DOS of DB-TTF single crystals from Ref. [19] is presented.  
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Figure 4. Stability study of FETs based on DB-TTF/PS. a) Shelf stability. Averaged mobility 
and threshold voltage values of ten devices measured along 48 days. b) Stability in water. 
Transfer characteristics of a DB-TTF/PS based FET after different immersion times (tim=5 s, 
20 s, 1 min, 32 min, 12 h) in water. Inset: Mobility extracted in the saturation regime (VD= -
40 V) and threshold voltage as a function of water immersion time.  
 
 
 
 
 
 
